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INTRODUCTION. 

This REVIEW treats generally the meteorological conditions 
of the Uuited States and Cauada for August, 1887, and is based 
upon reports of regular and voluntary observers of both coun- 
tries. Descriptions of the storms which occurred over the north 
Atlantic Ocean during the month are also given, and their 
approximate paths shown on chart i, on which also appears tho 
distribution of icebergs and 5eld ice reported, and t h e  limits of 
fog-bel ts to the westward of the fortieth meridian. In  tracing the 
centres of the paths of these storms, data from the reports of two 
hundred and nineteen vessels hare been used. The severe dis- 
turbanees whioh attended the passage of ocean deprwsions 
numbers 6 and 8 constituted a noteworthy feature of the month. 
The aggregate quantity of ice encountered on the southeast 
edge of the Banks of Newfoundland exceeded the average 
amount reported for corresponding months of previous years. 
Fog wm less frequently encouutered in the trans-Atlantic 
routes west of the fortieth meridian than during the preceding 
month. 

The average number of &rem of low pressure for August 
during the lrtst fourteen years is ten; on chart i for the pres- 
ent month are traced the paths of‘ eight such area& 

The mean temperature of August over the entire country 
differs brit slight13 from the normal ; in the southern districts 
the month was somewhat warmer than the average August, 
while in northern sections i t  mas slightly cooler. 

The Bainfnll waa very heavy in portions of the  south Atlan- 
tic states, but there was a general de5ciencp in all other dis- 
tricts enst of the Mississippi. Prom the upper Missouri val- 

ley westward to Wahington Territory the rainfall was above 
the average, and below the average over the southweatern 
part of the country. 

With this issue of the REVIEW the numbers of the charts 
showing precipitation and departures from normal pressure and 
temperature will be reversed. In future the chart showing de- 
purtures from normal pressure aud temperature will be desig- 
nated a8 number iii, and the precipitation chart will be num- 
bered iv. 

In  t h e  preparation of this REVIEW the following data, 
received up to September 20, 1887, have been used, viz., the 
regular tri-daily weather-charts, containing data of simulta- 
neous observations taken at one hundred and thirty-three Sig- 
ual Service stations and twenty-one Canadian stations, aa 
telegraphed to this offlce; one hundred and seventy-three 
monthly jouruals and one hundred and sixty-five monthly means 
from the former and twenty-one monthly means from the latter; 
two hundred and seventy-three monthly registers from volun- 
tary observers ; 5fty-nine monthly registers from United States 
Army post surgeons ; marine records ; international siwulta- 
neous observations ; marine reports through the oo-operation 
of the “New Pork Herald Weather Service;,’ monthly weather 
reports from the local weather services of Arkansms, Oolorado, 
Dakotal Illinois, Indiana, Iowa, Kansm, Michigan, Minnesota, 
Mississippi, Nebrmka, New England, New Jersey, New Pork, 
North Oarolins, Ohio, Oregon, South Carolina, and Tennessee ; 
and the Central Pacific Railway Company ; trustworthy news- 
paper extracts, and special reports. 

, 
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ATMOSPHERIC PRESSURE (expressed in inches and hundredths). 

The distribution of mean pressure for August, 1887, deter. 
mined from the tri-dailx telegraphic observations of the Slflsl 
Repvice, is shown by isobarometric lines on chart ii. TWO 
areas of maximum pressure, indicated by the isobar of 30.0, 
are shown on the chart for August; one of these areas coven3 
the Lake region, and tbe other the westeru portion of Wash- 
lngton Territory. The barometric means are least over Cali- 
fornia and the southern plateau, the area of minimum pressure, 
Indicated by the isobar of 29.76, including portions of Cali- 
fornia, Nevada, and Arizona. The regions of maximum and 
minimum pressure cover comparatively small areas ; the press- 
me Over nearly the whole country being evenly distributed, 
the meaus generally ranging from 29.9 to 29.95. 

AS compared with the mean pressure for the preceding 
month, an increase is shown over the northern part of the 
country from the Missouri Valley eastward to the New Eng- 
land and middle Atlantic coats,  generally ranging from .01 
to .os, except over the Lake region, where i t  amouuts to from 
*06tO -09. I n  all other portions of the country the mean 
Pressure for August is bolow that for July. Along the  Qulf 

and in the Rocky Mountain region, the decrease ranges 
from .Q6 to .09, and on the Pacific coast from .09 to .11. 

The departures from the normal pressure for the various sta- 
tions are given in the tnbles of‘ miscellaneous meteorological 
data; they are also graphically exhibited on chart iii (formerly 

iv) by lines connecting stations of normal or equal ab- 

normal values. The mean pressure for August is below the 
normal thronghout the United States, with the exoeption of 
the region extending along the northern border from Dakota 
to Lake Huron, where the mean pressure is from .01 to .06 in 
excess of the normal. While the mean pressure over much of 
the country is below the normal t h e  defloiencies are not marked ; 
they nowhere exceed .07, and over a large part of the country 
are less than .06. 

The monthly barometric ranges a t  t h e  various Signal Servica 
stations are also given in the table of miscellaneous d a h .  The 
ranges for August closely agree with the normal barometrio 
ranges for this month. They are greatest in the upper Mis- 
souri valley and the eastern part of the northern slope; they 
are least in the southwestern part of the country from the 
lower Mississippi river to the Paciflo coclst. The following 
are some of the extremes: 

BAROMETRIC RANGES. 

Lcsst. I1 Qraotest. 
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j Flrst observed. 

, 1 Lat. N. I Long. W. 
Arena of low pressure. 
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AREAS O F  HIGH PRESSURE. 
Six areas of high pressure were observed within the limit: 

of the region of observation during the month. Five of thesc 
areas appeared first on the north Pacific coast, four of whicl 
padsed to the east of the Rocky Mountains, and thret 
were traced across the continent and disappeared off tht 
New England coast. One area of high pressure moved south 
ward from north of the Maritime Proviuces and disappeared 
to the southeast of Nova Scotia. The geueral course of move 
ment of these areas was to the eastward while the centre 01 
greatest pressure remained over t h e  continent. In approach 
ing from the north Pacific the direction of movement we6 
apparently to the north of east, and while passing over tht 
Atlantic from the north Atlantic coast the general direction ol 
movement was to the south of east. At  no time during the 
month was the centre of greatest pressure to the south of lati 
tude 4oo. The high areas which puqsed to the east of thc 
Rocky Mountains apparently iiiclined to the  eoutheastward 
while approaching the upper Mississippi valley, after which 
the direction of morement was directly eastward until the 
centre reached the coast line. 

1.-On the morning o f  the 1st this area of high prestiure 
was apparently approaching from the north Pacific west 01 
Oregon. I t  remained mntral near the coast line duriug the 
2d and 3d, moving slowly to the northeast, and on the morn. 
ing of the 4th had passed to the north of Washington Terri. 
tory and waa central in British Columbia, i t  having been pre. 
ceded in that region by the area of low pressure traced aa 
number i. This area of high pressure seems to have reached 
its highest latitude at th is  report; after which i t  moved south. 
eastward, following the  general course of the Missouri Valley, 
and becoming more contracted and more clearly defined; 
slight areas of low pressure being a t  that time central over the 
Lake region and southward over Colorado and New Mexico. 
The southeuterly movemelit continued during the 5th, causing 
the area of low pressure to the southward to disappear, while 
the pressure generally increased over the eastern slope of the 
Rocky Mouutztins. After the centre reached the lower Mis- 
souri valley the course of this  area changed to t h e  eastward 
and it passed over the Lake region to the upper Saint Lawrence 
valley, where it was  central on the morning of the 7th. The 
pressure increased to the southward on the Atlantic comt 
during the 7th and 8th, while the  centre of greatest pressure 
moved goutbeast from the upper Saint Lawrence valley over 
New England to the Atlantic, where it was last observed on 
the morning of the  9th central off the New Jersey coast. 

II.-This area was first observed to the north of the Gulf of 
Saint Lawrence on the morning of the 12th, when i t  moved 
slowly southward, covering the Maritime Provinces and New 
England daring the 3d, the centre 'appearing to pass south- 
ward over Nova Scotia, but the increase ?f pressure extended 
over the Atlantic comt as far as the south Atlantic states, 
preceded by showers and attended by cool northeasterIy 
winds. It disappeared duriug the 6th, moring to the south- 
emtward over the Atlantic. 

IIL-This area appeared on the north Pacific m a t  on the 
morning of the 8th, the centre apparently being to the north of 
Washington Territory. It moved directly eastward, extending 
over the  northern Rocky Jlountain districts, and by the morning 
of the 9th the centre of greatest pressure had reached northwest- 
ern Dakota ; there being a trough of low pressure extending 
from Arizona northeastward to Upper Canada, separating this 
mea of high pressure from that described a8 number i, which 
on the morning of the 9th covered the states on the Atlantic 
coast. This area of high pressure decreased in energy and 
passed eastward to the north of the Lake region, and disap- 
peared without causing a marked change in the meteorologi- 
cal conditions within the limits of the United States. 

IV.-This area was first observed as central in the Rocky 
Mountain region, south of Montana, but probably approached 
to that position from British Columbia. It moved slowly to 
the south of east over northern Dakota. From th i s  region the 

movement of this area was first eastward to a point uear, 
and north of, Lake Superior and afterwards to the southeast- 
ward over the Great Lakes during the 12th and 13th, attended 
by uortberly winds and fair weather in  the iiortheastern portion 
of the United States, and possessing but slight energy, the 
pressure a t  the centre having diminished during the passage 
of this area to tho eastward. I t  was last observed tts central 
in eastern New Yorlr on the 14th, after which i t  moved south- 
eastward in advance of an area of low preRsure which ou that 
date was moving eastward over the upper Mississippi ralley. 

V.-This waa one of the three principal areas of high  press- 
ure which were observed on the Pacific coast and moved east- 
ward, crossing the coutinent and disappearing as well-defined 
weau of high pressure over the Atlantic coast. It appeared off 
the Oregon coast on the morning of the 20t11, moving slightly 
to the north of east until the centre passed to the east of the 
Rocky Mountains, when the movement was easterly. After 
reaching the centre of the continent it remained almost sta- 
tionary during the 23d, '24th, and 2&h, covering northern 
Minnesota and Manitoba, and causing light frosts in that sec- 
tion on the morning of the 24th. From this region i t  moved 
slowly to the southeastward, covering the Great Lakes during 
the 2Gth,27th, 28th, and 29th j after which the movement was 
apparently to the southeut, and the reports indicated that 
after roaching the coast line it was reinforced by a second 
high area from the north Atlantic. At  the close of the month 
this bigh area was  approximately located as central to the east 
of Nova Scotia. 

VI.-This area appears to have approached t h e  coast of 
Washington Territory from the Pacific on the 30th as a slight 
area of high pressure, and continued in that region ; the press- 
ure increasing in that section on the last day of the month. 

Blight areas of low pressure were traced over the United 
States and adjoining territories during the month of August, 
while two well-defined tropical storms passed along the Atlen- 
tic coast, following the general course of the Gulf Stroam and 
causing dangerons gales along the coast from Florida to the 
Maritime Provinces, although the winds at  the coast stations 
during the passage of these storms were not unusually high, 
except on the oast coast of Florida, yet the change of direc- 
tion served to locate approximately the progress of' the storm. 

The storms traced eastward over the continent all passed 
north of tho Ohio Valley and reached the Atlantic coast north 
of Cape May, N. J. Three areas of low pressure approached 
the stations from the north of Montana and apparently origin- 
Jted to the westward of the Rocky Mountains. Three were 
Erst observed in the central Rocky Mountain region, and two 
3eem to have devoloped in the Mississippi Valley. Those 
wiginating to the north of the United States moved slightly 
iouth of east towards the Lake region, and afterwards 
:hanged direction to the northeast upon reaching the vicinity 
)f the Saint Lawrence Valley. Of the five low areas &st loca- 
ad within the centre of the United States, the general direction 
If movement was slightly to the north of east; the course be- 
mming more northerly after approaching the Atlantic coast. 

The following table shows the latitude and longitude in 
vhich each area of low pressure was first and last observed 
md the average hourly velocity of each : 

AREAS OF LOW PRESSURE. 

go. I .......................... ....................... 
I1 ............................................... : 5400 11300  
XI ............................................. 
111 ................................... 
IV ........................................... v ................................................ 
VI 

VI11 ......................................... VI1 ........................................... 

Average rnto of progresa, 31.4 miles per hour. 

AveraKe 
pro ressln 
m& per 

hour. 

24.0 
30.0 
27.0 
39.0 
a7.a 
26.0 
31.0 
aq.0 
a3.0 
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1.-During the 1st and 2d of the month the pressure was 
low i n  the Rocky Mountain region and in  Arizona, but on the  
afternoon of the 2d this area apparently developed north of 
Montana, immediately in adrauce of t h e  area of' high pressure 
which was then moving ewtward from the Pacific, and ex 
tended over the north Pacific coast. The barometer coiltinuel 
low west of the Miasissippi and in the Rocky Mountain regiou 
and a secondary depression developed on the enstern sIope o 
the Rocky Mouutain8 and in the upper Mississippi valley 
attended by heavy local rains during the 3d and 4th, while t h  
principal depression moved eastward towards the Lake region 
where i t  was central near Lake Superior on the afternoon of th 
4th. Tlie area of rain attending th i s  depression extendec 
southward over the Ohio Valley and Tennessee thence e a t  
ward to the Atlantic coast, and accompanied the disturbance a 
it moved eastward and northeastward over the Saipt Law 
rence Valley. The winds increased in force after shifting tc 
westerly, and this storm apparently increased in energy afte 
reaching the Atlantic coast, although t h e  barometer was lowe 
at tbe centre when the storm was lirst observed north of Mon 
tana than it was when last obserred. I n  the lower lake re  
gion, Ohio Valley, Tennessee, and at  southern ltocky Mountnii 
stations tho highest temperatures of the month occurred during 
the prevalence of this low area. 

n.-This disturbance appeared at  midnight of the 6th ne81 
the region where number i was first observed, and while saic 
disturbance wm central in the Saint Lawrence Valley. It re 
mained for twenty-four hours north of Montana and Dakota 
when a secondary disturbance developed in the  northern Rockj 
Mountain region, and the principal disturbance apparentlj 
passed to the northeast of the stations of observation. On thc 
morning of the 7th this secondary depression extended over thc 
upper Missouri valley, and i t  moved eastward over Dakota anc 
Minnesota during the 7th and 8th, attended by rains in thc 
northern portious ofthe districts named. The barometer rosc 
during the easterly moronient of this depression, and it dis 
appeared to the northeast of Lake Suporior without producin4 
any marked change in the weather conditions east of the Mis 
Sissippi. 

111 aud 1V.-Tho tri-daily reports received during the 8tf 
and 9th indicate the presence of a barometric depression ovei 
the plateau regious, which apparently moved slowly to tht 
eastward and formed the area of low pressure traced at? num. 
ber iii, which was central i n  northeru Colorado on the morn. 
ing of the 9th. This disturbance exteuded to t h e  northeast, 
and moved over Nebrmka, Iowa and Minuesota during the  
9th and loth, developing but s l igh  energy. The weather re- 
mained fair and very warm in the southern quadrants, within 
which maxiinurn temperatures generally ranged near or ex- 
Ceeded 1000. LocaI storms occurred in the upper lake region 
and the upper Mississippi vAley during the passage of this 
disturbance, rains generally occurring about the time when the 
line of lowest prossure passed the stations. During the transit 
Of this low area over Colorado to the northeast, R depression 
appeared to the north of Montana, moving slowly to the south- 
eatward, and at midnight of the 10th these disturbances ap- 
Parently united to the uorth of Lake Superior, forming the 
area afterwards traced as number iv. The rains attending 
this disturbance partially relieved the drougbt seotions of the 
upper lake region, northern Illinois, and northeastern Iowa. 
The course of disturbance after the union of the two depres- 
Bions, previously described, was to the southeast over the 
QPper Saint Lawrence valley and New England during the 
11th and 12th, attended by heavy local raios as far south m 
Virginia and the upper Ohio valley. It mas central on the 
QOrth New England coast on the aftornoon of the 12th, after 
which i t  moved to the nortlie~st over Nora Scotia, and i t  was 
1-t observed as central near Sydney on the morning of the 13th. 

v.-This disturbance, although first noted as central in west- 
ern Kansas, probably originatad to tho westward of' tlie Rocky 
~ounta ins ,  over the plateau regions, and exteuded as a feeble 
disturbance during its passage over the eastern slope of the 
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Rocky Mountains, attended by local showers, bu t  i t  became 
more clearly defined when passing eastward over the Missis- 
sippi Valley. Although the depression at  the centre of the 
distnrbnnce was but slightly below the normal, its movement 
could be traced by the direction of the wind a t  the  stations 
within the disturbance. The rains were unusually heavy in 
the upper Ohio valley and dong the southern portions of the 
Lake region. As i t  approached the middle Atlantic coast, 
secondary disturbances were formed to the sonth, which were 
accompanied by very heavy local rains in North Carolina and 
Tennessee. The centre passed to the east of the coast line on 
tbe Xew Jersey coast during the night of the 16th, and the 
succeeding reports from vessels indicate that this storm in- 
creased greatly in energy immediately after passsing orer the 
Atlantic. Severe gales occurred off Nantucket, Mass., and 
south of Halifax, N. S., indicating that thecourse of the storm 
changed to t h e  north of east. 

VI.-The barometer was below the normal a t  the southern 
Rocky Mountain stations during the 16th, arid this condition 
resulted in the derelopment of a slight disturbance in northern 
Texas, which passed to the central Mississippi valley, attended 
by local rains, on the 16th and 17th. The centro of this dis- 
turbance pawed directly over the region of drought, and the 
rain8 attending it were R great beneflt, although the crops had 
been permanently injured by the long-continued drought. 
This storm passed directly over the Ohio Valley, middle At- 
lantic, and New England states, during the 17th and 18th; 
it increased in energy during its easterly ccurse, t h e  pressure 
decreasing from 29.80 to 29.60, and below, by midnight of the 
18th, when the storm was central near Eastport, Me. Severe 
southerly gales occurred on theNew England coaat during the 
18th, whsn the storm was clearly deflned and of slight area. 
This disturbance reached its maximum enorgy while passing 
over New England, although the pressure continued to decrease 
while the centre was passing over the Maritime Provinces. 
Westerly gales are reported from the  upper Baht  Lawrence 
valley on the 19th and strong westerly winds continued on that 
date on the  New England coast. 

V1I.-At midnight of the 19th an area of low pressure was 
central iu western Colorado, the barometer being generally 
below the normal a t  the Rocky Mountain stations. This con- 
dition of pressure continued during the 30th, with an appar- 
snt easterly movement when the centre of disturbance was 
)Fer the central emtern slope of t h e  Rocky Mountains. This 
area of low pressure developed but slight energy, and was ap- 
3arently forced southward over Texas by the advanca of an 
mea of high pressure over the northern Rocky Mountain re- 
gion'; after midnight of the 21st it ceased to exist as a well de- 
ined area of low presgure. 

VI1I.-This storm developed in the upper Mississippi valley 
n advance of the area of high pressure above referred to, and 
t waa first located central in southern Wisconsin on the morn- 
n g  of the 22d. The rain-area attending this storm corered the 
:rester portions of the United States east of the Mississippi 
ind Missourivalleys. The storm moved eastward over the 
iouthern portion of the Lake region to the middle Atlantic 
:oast, where i t  was laat observed as central on the morning of 
,he 23d. 

During tho passage of this storm over the Lakes, a cyclone 
tppeared to the southeast of Florida and moved along the At- 
antic coaat, following the general course of Gulf storms, and 
iausing severe gales near the coast from the 22d to 26th. 
Chis storm waa preceded by a cyclone which moved over ap- 
woximately the same course from the 19th to the 22d. The 
racks of the centres of these disturbances will be found on 
hart number i. In locating the centres of these disturbances 
large number of offlcial reports from regular correspondents, 

,nd in addition a number furnished through the courtesy of 
Iommander J. R. Bartlett, Hydrographer, Navy Department 
for which the Service desires to acknowledge its indebtsdneas), 
rere utilized, especially in determining the tracks of the cen- 
res of the tropical storms traced on chart number i, 

. 


